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Yasuhiko Asahina* and Mariko Nuno* : Note on the 
chromatogram of thamnolic acid and the use of Barton- 
Evans-Gardner’s reagent for spot-detecting means 


pfj Barton-Evans-Gardner <£)f^fjg 


1893 Zopf found in Thamnolia vermicularis thamnolic acid only, so that 


one might expect only one spot in the chromatogram of Thamnolia vermicularis 


(Sw.) Schaer. emend. Y. Asahi- 
na. 1 ) In reality aceton-extracts 
of almost all Th. vermicularis 
specimens give two distinct spots. 
For example a thin layer chro¬ 
matogram of aceton extract of 
the specimens obtained by de¬ 
veloping with butanol: aceton : 
water = 5:1:2 gave two spots. 
The lower one (Rf=0. 42) is of 
thamnolic acid itself and the 
upper one (Rf=0.67) is, as we 
have proved by the comparison 
with authentic substance, 2 ) due 
to decarboxythamnolic acid. 

Many lichen species con¬ 
taining thamnolic acid (cf. 1-13, 
Fig. 1) behave themselves just 
the same as Th. vermicularis. 

The occurrence of decar- 
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Fig. 1. Schematic figures of chromatograms of Lichen 
specimens containing thamnolic acid. 1). Th. vermi- 
curalis 2). Us. koyatia 3). Us. comosa subsp. colorans 
4). Hem. ventosum (Europe) 5). Cl. digitata 6). Cl. 
theiophila 7). Cl. metacorallifera v. reagens 8). Cl. 
hitatiensis 9). Cl. siibsquamosa 10) Cl. carassensis 
11). Cl. pseudohondoensis 12). Cl. chondrotypa 13). Cl. 
delicata. A: thamnolic acid; B: decarboxythamnolic 
acid; C: divaricatic acid; D: didymic acid; E: usnic 
acid. 

0 : bluish by B.E.G.-reagent, Q: reddish violet by 
B.E.G.-reagent. Developing solvent: BuOH-Aceton-H20 
(5:1:2); substratum: Silicagel-G (Merck); B.E.G,-reagent 
(1% FeCb+1% K 3 Fe (CN) 6 ). 


boxythamnolic acid, which is inconstant in some individuals except Th. ver¬ 
micularis, may be attributed to a secondary origin (e.g. effect of weathering 
etc.), because any lichen depside must have at least a free carboxyl group in 


* Research Institute for Natural Resources, Shinjuku, Tokyo, Japan. 

1) Journ. Japan. Bot. 13 : 316. 1937. 

2) Asahina, Shibata : Chemistry of Lichen Substances. 1954, p. 106. 
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the A portion. 3 ) 

In this connection we have studied the use of Barton-Evans-Gardner’s 
reagent 4 ) as the spot detecting means. This reagent is a mixture of equal 
volumes of \°/ a ferric chloride and potassium ferricyanide solutions prepared 
on demand. 

According to the above mentioned authors this reagent, applied on a chro¬ 
matographed substratum, “gives an instantaneous deep blue spot similar to 
Turnbull’s blue with all phenols thus far tested. A permanent record is secured 
by washing the paper with dilute hydrochloric acid followed by water.” This 
color reaction may be explained by the formation of iron phenol complex and 
at the same time a partial reduction of ferric to ferrous ions, which then gives 
the Turnbull’s blue. As a large number of lichen substances are phenol deliva- 
tives, this reagent may be advantagiously utilized in the lichenology. 

At first we have reexamined the paper partition chromatography of catechol, 
gallic acid, hydroquinone, a- and /3-naphthol, phloroglucinol, pyrogallol, resorcinol 
and vanillin, which was tested by Barton et alia. Using water saturated with 
CO 2 as developing solvent and ferric chloride + ferricyanide solution as spot 
detecting agent, we confirmed the formation of blue coloured spots. By the 
way we have found that more distinct spots are obtained by spraying first with 
ferricyanide solution alone and then with alcoholic ferric chloride solution. 
Among 3 isomeric monohydroxy-benzoic acids, which were tested in parallel, 
the spot of salicylic acid (o-hydroxy-benzoic acid) was coloured reddish violet, 
whereas those of m- and p-hydroxy-benzoic acids are coloured pale sordid 
ochraceous. This diversity of salicylic acid may be explained by its ortho¬ 
standing hydroxy-group, which has the tendency to the chelation, so that it 
gives a more stable iron complex salt than those of ordinary phenols. Also by 
the thin layer chromatography developed on the silicagel substratum the above 
mentioned substances gave just the same results. 

As a larger number of lichen acids belong to o-hydroxy-carboxylic acid, it 
may be expected that the spot color of their chromatograms detected by the 
use of B.E.G. reagent are reddish violet. 

In fact following lichen acids fulfilled the above expectation: alectoronic 

3) Asahina, Shibata : Chemistry of Lichen Substances, 1954, p. 54. 

4) G.M. Barton, R.S. Evans and J.A.F. Gardner : Nature, August 9, 1952. 
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acid, anziaic acid, atranorin, baeomycesic acid, barbatic acid, barbatolic acid, 
a-collatolic acid, dendroidin, diffractaic acid, divaricatic acid, endocrocin, evernic 
acid, erythrin, fumarprotocetraric acid, galbinic acid, gyrophoric acid, grayanic 
acid, hyascic acid, homosekikaic acid*, lecanoric acid, lobaric acid, loxodic acid, 
lichexanthone, norstictic acid, olivetoric acid, microphyllic acid, perlatolic acid, 
physodic acid, physodalic acid, protocetraric acid, psoromic acid, salacinic acid, 
sekikaic acid*, squamatic acid, stictic acid, tenuiorin, and usnic acid. 

In the thin layer chromatography lichen acids marked with * give ambiguous 
spots (partly blue, partly reddish) by the reagent of Barton et alia. 



Thamnolic acid Decarboxythamnolic acid 
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Cbelation by tbe Hydrogen bond 


5) 6) Private communication of Prof. S. Shibata. 
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On the other hand chromatograms of the following lichen acids are colored 
blue by the reagent of Barton et alia: thamnolic acid, hypothamnolic acid, 
ramalinolic acid, cryptochlorophaeic acid, merochlorophaeic acid, didymic acid, 
strepsilin, an unkrown substance associated with lichexanthone in Parmelia 
formosana and an unknown substance associated with physodic acid in Parnielia 
physodes, Parmelia furfuracea etc. 

As from the structure of either thamnolic or of hypothamnolic or of rama¬ 
linolic acid may be seen, these acids possess beside the o-hydroxycarboxylic acid 
group susceptible to the chelate formation, there is one more hydroxy group in 
each molecule, which gives rise to a blue coloured iron complex compound. In 
the case of didymic acid perhaps the amyl side chain may hinder the approach 
of carboxylic group to the o-hydroxy group and prevents the chelation, so that 
it behaves itself like a free phenolic group. The carboxyl group of strepsilin 
forms from the beginning a lactone and gives little influence on the neigh¬ 
bouring hydroxyl. 
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0^*yf4tC^S^Tfl|jl , 140'Plt&t4 (firing) Fumio Maekawa : Pro¬ 
bable major polyploidy in Rutaceae. 
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1 t3'iC^'fe#^[©^^o7fc Trib. Boronieae ©, 

(from Smith-White) 
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